Abstract: Acylation of 3-hydrazino-5,6-diphenyl-1,2,4-triazine (2) and hydrazine hydrate (7) with 4-aryl-1,3,7-triphenyl-8-oxa-1,2,6-triazaspiro[4.4]nona-2,6-dien-9-ones 5a,b gave the corresponding heterocyclic carbohydrazides 6a,b and 8a,b respectively. Conversion of compounds 8a,b into the versatile carbohydrazide derivatives 9a-g, 10, 13 and the related oxadiazoles 11, 12a,b was undertaken. A primary in vitro test of compound 8a (concentration 10 -4 M) showed activity against leukemia cell lines (CCRF-CEM, K-256, MOLT-4, PRMI-8226, SR).
Introduction
Hydrazides and related compounds have been described as useful building blocks for the assembly of various heterocyclic rings [1] . A large number of aliphatic, alicyclic, aromatic and heterocyclic carbohydrazides, their derivatives and related compounds are reported to present a plethora of biological activities [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Thus, different carbohydrazides were found to be useful as medicaments especially in the treatment of inflammatory and autoimmune diseases, osteoarthritis, respiratory diseases, tumors, cachexia, cardiovascular diseases, fever, hemorrhage and sepsis [11] . Carbohydrazides and related compounds exhibited antifungal [2] , antiviral [14] , bacteriostatic [2, 7, 9, 14] , antiparasite [2, 10] , antituberculous [3] [4] [5] [6] , psychotropic [2] , and insecticidal [15] activities. Some heterocyclic carbohydrazides are useful as antifertility agents in rats and pigeons [13] . Other carbohydrazides were reported to be components of deodorant compositions that can be used for removal of offensive odor components [16] . The 1,3,4-oxadiazoles have been reported to be biologically versatile compounds having bactericidal, fungicidal, analgesic, antiproteolytic, hypoglycemic, tranquilizing and CNS depressant properties [2] . All these facts encouraged us to synthesize some new 2-pyrazolin-3-carbohydrazides 8a,b, their derivatives 9a-g, 10, 13 and some related oxadiazoles 11, 12a,b in anticipation of expected interesting biological activities.
Results and discussion
Acylation of 3-hydrazino-5,6-diphenyl-1,2,4-triazine (2) with 4-arylidene-2-phenyl-oxazol-5(4H)-ones (1a-d) has been previously reported [17] to give the corresponding N-(5,6-diphenyl-1,2,4-triazin-3-yl)-carbohydrazides 3a-d (Scheme1). .
We have now studied the acylation of both compound 2 and hydrazine hydrate (7) with the 4-aryl-1,3,7-triphenyl-8-oxa-1,2,6-triazaspiro [4.4] nona-2,6-dien-9-ones 5a,b. Some chemical transformations leading to new functionalities have also been achieved (Scheme 2). For example, acylation of 3-hydrazino-5,6-diphenyl-1,2,4-triazine (2) with the spiro compounds 5a,b [19, 20] gave the corresponding novel N-(5,6-diphenyl-1,2,4-triazin-3-yl)-1,3-diphenyl-4-aryl-5-benzoylamino-2-pyrazolin-5-carbohydrazides 6a,b. The structure of compounds 6a,b was assigned based on analytical and spectral data. Thus, the IR spectra of these compounds showed bands at 3405-3396, 3277-3267 (NH stretching), 3063-3059, 3038-3028 (aromatic CH stretching), 1709 (hydrazide C=O stretching ), 1685-1682 (amide C=O stretching), 1627 (C=N stretching) and 1601-1597 cm -1 (aromatic C=C stretching). Similarly, acylation of hydrazine hydrate (7) with the spiro compounds 5a,b afforded the corresponding 4-aryl-5-benzoylamino-1,3-diphenyl-2-pyrazoline-5-carbohydrazides 8a,b. The structure of compounds 8a,b was established chemically and spectroscopically. Thus, the 1 H-NMR spectra of these compounds not only showed the presence of the pyrazolinyl proton at δ 5. Condensation of compounds 8a,b with aryl aldehydes and/or acetylation of compound 8a with acetic acid was found to proceed concurrently with the elimination of a benzamide molecule to give the corresponding N-arylidene and/or N-acetoxy-4-aryl-1,3-diphenyl-pyrazole-5-carbohydrazides 9a-g and/or 10 respectively. The structures of these compounds were inferred from their analytical and spectral data. Thus, the IR spectra of compounds 9a-g showed only one carbonyl function (hydrazide C=O) at 1722-1670 cm Reaction of compound 8b with phenyl isothiocyanate gave N-(N-phenylthiocarbamoyl)-5-benzoylamino-1,3-diphenyl-4-(2-methoxyphenyl)-2-pyrazolin-5-carbohydrazide (13) . Elemental and spectral data are consistent with the structure assigned to this compound (cf. Experimental). C-NMR). The abbreviation exch. is used to indicate exchangeable protons. Mass spectra were recorded on a GCMS -QP 1000 EX (70EV) spectrometer. Elemental analyses were carried out at the Microanalytical Center, Cairo University. Anticancer screening of compound 8a was carried out at the National Cancer Institute -National Institutes of Health, Bethesda, Maryland, United States of America. The starting materials 3-hydrazino-5,6-diphenyl-1,2,4-triazine (2) [18] and 4-aryl-1,3,7-triphenyl-8-oxa-1,2,6-triazaspiro-[4.4]nona-2,6-dien-9-ones 5a,b [19, 20] were prepared as reported.
Biological Evaluation

General procedure for the preparation of N-(5,6-diphenyl-1,2,4-triazin-3-yl)-4-aryl-5-benzoylamino-1,3-diphenyl-2-pyrazoline-5-carbohydrazides (6a,b).
Each of compounds 5a,b (1 mmol) was added to a solution of compound 2 (1 mmol) in toluene (10 mL). The reaction mixture was then heated under reflux for 1 1 / 2 hour, concentrated, and diluted with petroleum ether (bp. 40-60 ºC). After decantation, the residue obtained was boiled in ethanol (5 mL), filtered, and cooled. The formed precipitate was collected by filtration and recrystallized from ethanol giving colorless crystals of 6a,b. 
General procedure for the preparation of 4-aryl-5-benzoylamino-1,3-diphenyl-2-pyrazoline-5-carbohydrazides (8a,b)
. To a suspension of each of compounds 5a,b (1 mmol) in methanol (20 mL) was added 80% hydrazine hydrate (0.5 mL). While the reaction mixture of compound 8a was shaken for ten minutes at room temperature, that of compound 8b was heated under reflux for one hour. The reaction mixtures of each compound were then left overnight at room temperature. The colorless precipitate formed was collected by filtration and recrystallized from methanol to give colorless crystals of 8a,b. 
5-Benzoylamino-1,3,4-triphenyl-2-pyrazoline-5-carbohydrazide (8a
5-Benzoylamino-1,3-diphenyl-4-(2-methoxyphenyl)-2-pyrazoline-5-carbohydrazide (8b
N-Arylidene-4-aryl-1,3-diphenylpyrazole-5-carbohydrazides (9a-g).
General Procedure A: To a solution of each of compounds 8a,b (1 mmol) in either acetic acid (12 mL) or n-butanol (20 mL) was added the appropriate aryl aldehyde (1 mmol) and the reaction mixture was then heated under reflux for a time as shown as in Table 1 . The crystalline colorless precipitates of compounds 9a-d,f were collected by filtration, washed with methanol, and recrystallized from the appropriate solvent. Pure 9e,g were obtained from their reaction mixtures via dilution with water, collection of the formed precipitate by filtration, and recrystallization from the appropriate solvent.
Table 1
General Procedure B: To compound 8a (1 mmol) was added 4-methylbenzaldehyde (1 mmol) and 3 drops of piperidene. The reaction mixture was then heated (oil bath) at 120 ºC till complete dissolution which was followed by an immediate resolidification. The reaction mixture was allowed to cool to room temperature, diluted with methanol, and the formed colorless crystalline product was collected by filtration and recrystallized from ethanol giving colorless crystals of 9c, identical with the product 9c obtained from general procedure A (mp. and mixed mp. as well as analytical and spectral data). (11) . A mixture of compound 8a (1 mmol), benzoic acid (1 mmol), and phosphororus oxychloride (1 mmol) was heated under reflux for 1 1 / 2 hour.
N-Benzylidene-1,3,4-triphenylpyrazole-5-carbohydrazide (9a
2-(1,3,4-Triphenylpyrazol-5-yl)-5-phenyl-1,3,4-oxadiazole
After cooling to room temperature, the reaction mixture was poured onto crushed ice, stirred, decanted and diluted with water. The residue obtained after a second decantation was boiled with methanol. The solidified residue obtained on cooling was collected by filtration and recrystallized from N,Ndimethylformamide as colorless crystals of 11 (23%); mp.185ºC; thiones (12a,b) . To a solution containing 95% ethanol (5 mL) and potassium hydroxide (1 mmol, dissolved in the least amount of water), were added compounds 8a,b (1 mmol) followed by carbon disulfide (1.5 mmol). The reaction mixture was heated under reflux for 3 hours till all the evolution of hydrogen sulfide ceased. After decantation, the supernatant solution was evaporated, diluted with water (while a milky solution was obtained), and acidified with hydrochloric acid containing ice. The reaction mixture was allowed to stand at room temperature for 15 minutes, filtered, and the solid obtained was washed well with water and dried at room temperature. The crude products were then recrystallized from ethanol as colorless crystals of 12a,b. 
2-(5-Benzoylamino-1,3,4-triphenyl-2-pyrazolin-5-yl)-1,3,4-oxadiazole-5(4H)-thione (12a
